Towards the design of cyclooxygenase (COX) inhibitors based on 4',5 di-substituted biphenyl acetic acid molecules: a QSAR study with a new DFT based descriptor - nucleus independent chemical shift.
Cyclooxygenase (COX) is a well-known enzyme, which converts arachidonic acid to prostaglandins H(2) (PGH(2)), which are the effective mediators of inflammation. 4', 5 di-substituted 3-biphenyl acetic acids (BPA) and several alpha-methyl derivatives (MBPA) of it are widely used as powerful nonsteroidal anti-inflammatory and analgesic agents. We have chosen these activity data because the relation between the substituents and activity is not obvious and is hard to explain and also to show the superiority of DFT method. From the DFT results, various quantum chemical based descriptors were computed but the QSAR results showed that the descriptors based on frontier electron density and a new DFT based quantum chemical descriptor, nucleus independent chemical shift (NICS) are likely to be responsible for the in vitro inhibiting activity of BPA and MPBA. It has been proposed that NICS accounts for pi...pi interaction and indeed leads to a better result. To the best of our knowledge, this is the first use of NICS as a descriptor to get a better relationship to facilitate the design of COX inhibitors with potentially higher biological activity.